Background Solid organ transplantation is the treatment of choice for organ failure, but donor organs are a scarce resource because of a large mismatch between supply and demand. This scarcity leads to an ethical dilemma, forcing priority setting in organ allocation to individual patients. Little is known about public preferences regarding priority setting in organ allocation. A systematic review was performed to review the existing evidence and provide an overview of the criteria and criterion levels in regard to ethical aspects of distributive justice. Methods The PubMed, Web of Science, EBSCO and PsycINFO databases were searched for literature published between January 2000 and December 2018. Only original studies were selected. The criteria were identified, extracted and grouped into a self-developed matrix according to the principles of distributive justice to ascertain public preferences. Results Overall, 9645 references were identified, and 15 studies were included. In total, 27 criteria clustered in seven theoryguided groups could be identified: "equality", "effectiveness/benefit", "medical urgency", "own fault", "value for society", "medical background" and "sociodemographic status". It was shown that not only a single principle but rather a combination of principles are relevant for the allocation. Therefore, a public propensity towards a rational utilitarian ethical model of allocation could be recognised. Conclusions The general public not only wanted to allocate organs mainly to those with a good probability of having a successful transplantation but also wanted to consider those who need an organ most urgently to prevent fatal consequences, resulting in unclear trade-offs between effectiveness/benefit and medical urgency. Public preferences for organ allocation are therefore complex, and data regarding clear trade-offs are still lacking.
Background
Transplantation is the treatment of choice for most patients with end-stage solid organ disease and is known to improve the chances of long-term survival as well as quality of life [1, 2] . Donor organs for transplantation are a scarce resource worldwide, and transplantation medicine stakeholders are increasingly forced to make decisions regarding how these scarce resources should be allocated and who should be considered to receive an available organ [3] . The resultant decision making and priority setting is an expression of an ethical dilemma caused by the large mismatch between supply and demand, forcing value judgements between different waiting list patients as donor organ recipients [3, 4] . Many medical professionals experience this major ethical dilemma in transplantation [5] .
In most countries, factors such as time on the waiting list, medical urgency and paediatric status (aged < 18 years) are used as allocation criteria [6] . For example, all organ allocation decisions in Germany have to consider urgency and the probability of transplantation success according to the 1997 German Organ Transplantation Act (TPG) [7, 8] . However, these objectives can be conflicting because success rates of transplantation typically decrease when urgency increases [9] . Overestimation of the value of post-transplant success may lead to an unacceptable denial of transplantation for those patients with the highest urgency of transplantation, and it may place patients who could also live without transplantation with an acceptable prognosis at an unnecessary perioperative risk [10] .
Organ trading is internationally banned as criminal activity. Therefore, donor organs are allocated by institutions such as Eurotransplant or the National Health Service Blood and Transplant to recipients without expected return, such as costs or prices. This allocation procedure should match ethical aspects of distributive justice. In this context, distributive justice is best thought of as "providing moral guidance for the political processes and structures that affect the distribution of benefits and burdens in societies" [11] . In organ allocation priority setting, different principles of distributive justice have been established: egalitarianism (treating people equally), utilitarianism (maximising total benefits), favouring the worst-off (severity of illness/social disadvantages), own fault (demoting and punishing irresponsibility) and value for society (promoting and rewarding social usefulness) [3, [12] [13] [14] . As manifested in egalitarianism, the allocation of a donor organ as an 'indivisible good' means the provision of equal chances of transplantation rather than equal amounts of it [14] . Utilitarianism supports the priority with the most benefit that increases the total welfare for society. On the grounds of utilitarianism, only the consequences of the decision matter [13] . Favouring the worst-off requires that resources are distributed to the worst-off patients, who are usually those with the highest urgency for transplantation (severity of illness) or marginalised groups (social disadvantages). Thus, inequalities are accepted provided it is not possible to improve the situation for the worst-off or as long as the worst-off benefit the most [12, 15] . The own fault principle implies that individuals who have not caused their medical need with unhealthy and/or self-damaging lifestyle behaviour should be prioritised. The principle of the value for society constitutes a mutual concept, whereby those who have given a benefit to society (e.g. by volunteering or caring for dependents) must have a higher priority for a return as expressed, for example, in prioritised donor organ allocation [3] .
Allocating donor organs is a societal task in which medical professionals, transplant patients as well as the general public are the key stakeholders. A public consensus on priority setting in organ allocation is of high relevance: deceased donor organ donation is a public resource because the supply of organs is dependent on public willingness to donate, and the demand of organs is dependent on how many members of society require organ transplantation. Individual deceased members of the public donate their organs for transplantation anonymously and altruistically without any possible return, whereby public acceptance of allocation rules is an important prerequisite for consent to post-mortem organ donation during lifetime. However, most studies and overviews to date have focused on preferences in organ donation and not on the increasingly pressing dilemma of organ allocation [16] [17] [18] [19] [20] [21] [22] [23] .
These circumstances raise the need for a systematic review of the available literature to allow a combined assessment of published findings. The aims of this systematic review are to review the existing evidence on the public preferences for the allocation of donor organs and to provide an overview of the criteria and criterion levels used in the included studies. The link between public preferences and theoretical frameworks of distributive justice is investigated in this context systematically. Such a review is necessary for the identification of trade-offs and the design of future health preference studies, which are needed to elucidate preferences in organ allocation to warrant socially responsible allocation systems.
Methods

Search Strategy for Studies
All published studies, irrespective of study design, evaluating public preferences and perspectives regarding the allocation of donor organs for transplantation and listed from 1 January, 2000 to 31 December, 2018 were searched in four databases: PubMed, Web of Science Core Collection, EBSCO Biomedical Reference Collection: Corporate Edition and PsycINFO without language restriction. Only studies from the year 2000 onwards were included to represent up-to-date preferences and perspectives as well as to take changes in transplantation medicine into consideration. The search strategy was defined in PubMed, and equivalents were devised for the other databases. The search was conducted with the support of a scientific associate from Hannover Medical School, Germany (the detailed search strategy is shown in Appendix A of the Electronic Supplementary Material [ESM]). Detailed information about the study design and the screening approach has been already published [24] .
Selection Method
Because organ allocation is an interface between organ donation and transplantation and therefore presents the possibility of existing selection bias, our intention was to include a wide pool of potential studies. Inclusion criteria were: (a) original study; (b) all types of study designs; (c) preferences of the public, society or community regarding the ethical dimension of priority setting in organ allocation; and (d) allocation of solid organs (heart, lung, liver and kidney).
Exclusion criteria were: (a) reviews and meta-analyses, case reports, method and discussion papers, opinion papers such as letters to the editor or editorials and grey literature; (b) studies not explicitly measuring empirical preferences; (c) studies measuring preferences of medical professionals, patients or students; (d) studies focusing on health services and policy; (e) non-solid organ transplantation; (f) living donor organ donation; and (g) non-English and non-German articles.
Data Extraction and Quality Assessment
All data were extracted from published work by two independent researchers (CO and TB), who used the described inclusion and exclusion criteria to extract data and evaluate the quality of the studies. The extracted data comprised the main study objectives, study design, study period, methods, elicited public preferences, type of organ as well as strengths and limitations. To date, no checklist for a critical appraisal or a universally accepted reporting framework is available for qualitative and quantitative research [25] . Therefore, we followed the Consolidated Criteria for Reporting Qualitative Research statement [26] for qualitative studies and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement, as applicable [27, 28] to quantitative studies to evaluate the core details and guarantee comparability (Appendix B of the ESM).
Synthesis of Results
We identified and extracted the criteria for organ allocation and then elicited the findings regarding preferences, separated for qualitative and quantitative studies. Each study was reread to ensure all findings relating to public preferences for organ allocation were integrated. The criteria were examined for similarities and differences and then grouped according to the previously described distributive justice principles into a self-developed matrix that displays the relevance of the individual criteria in each study sorted by clustered groups. In addition to the used checklists regarding qualitative and quantitative studies, we followed the approach by Pearson et al. [29] which uses the qualitative studies to interpret the results of the quantitative studies. It should be noted that a comparison between studies with quantitative and qualitative design is only possible to a limited extent because of different research questions and aims.
Results
Search Results and Characteristics of Included Studies
The search strategy retrieved 9645 references, of which 3545 duplicates were excluded. After screening the titles, abstracts and full text, 15 studies represented in 16 publications met the inclusion criteria and were included in the systematic review (Fig. 1 ). All 15 studies focused on eliciting preferences of the general public regarding how organs should be allocated.
Of the included studies, three had a qualitative design [30] [31] [32] , and 12 had a quantitative design [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] . In the qualitative design, all studies performed focus group discussions. Among the quantitative design studies, five used direct questionings or case vignettes, five studies used scenarios with ranking or rating tasks, whereas only two studies conducted a discrete choice experiment (DCE) [37, 38] . It is important to mention that Ratcliffe et al. [40] is based on Ratcliffe [39] , whereby the majority of the results published in 2000 are used for the paper of 2005 to compare cost per quality-adjusted life years in determining the priority for donor liver organ allocation. Hence, we primarily used the results of the earlier publication, Ratcliffe [39] . All studies were published between 2000 (according to the search strategy) and 2016, and most were performed in USA (n = 5), Australia (n = 3) and Europe (n = 4; three in the UK and one in Germany). The three remaining studies were each conducted in Iran, India and Hong Kong. Of the 15 studies, seven focused on organ allocation in general (any solid organ), five on liver allocation (among which one study focused on both liver and lung allocation), two specifically on kidney allocation and one on heart allocation. Overall, they represented a total of 7417 respondents. Table 1 summarises the main study characteristics according to qualitative and quantitative design. Table 2 provides an overview of all criteria used in the identified studies. According to the introduced principles of distributive justice, these criteria were then clustered into four groups as effectiveness/benefit, medical urgency, own fault and value for society. The two groups of medical background and sociodemographic status do not directly belong to one of the principles of distributive justice because these criteria can be clustered differently depending on their meaning. For example, on the one hand, a younger recipient is more likely to survive the transplantation and live longer with the donor organ than an older recipient, whereas on the other hand, a potential recipient at an older age may have an urgency that increases over time. Therefore, these two groups can present medical and social risk factors for effectiveness/benefit and increased urgency, resulting in a mix between different groups. Overall, the studies used 17 effectiveness/benefit criteria, 16 medical urgency criteria, 20 own fault criteria, 11 value for society criteria, 12 medical background criteria and 27 sociodemographic status criteria.
Synthesis of Results
Criteria and Criterion Levels of Organ Allocation
For the three studies with a qualitative design, 20 different criteria were identified in total (range between studies: 8-15), while in the 12 studies with a quantitative design, 23 different criteria were recognised (range between studies: 1-15). Because organ trading is internationally banned as criminal activity, no cost or price criteria were investigated. Most of the criteria (n = 16) were used in the qualitative as well as the quantitative design (see Appendix C of the ESM, for an overview on the used criteria in each study).
Preferences for Organ Allocation
The 15 studies are based on a wide range of criteria concerning organ allocation. The results of the preference measurements are as diverse as the used criteria. For the qualitative studies, Fig. 2 shows the extent to which respondents in each of the qualitative studies expressed either a preference for patients with the respective criterion or the preference that this criterion is irrelevant for the allocation. In Fig. 3 , the results of the quantitative studies also indicate the extent to which respondents in each of the studies expressed a preference for patients with this criterion (in green), a preference for patients not having this criterion (in red) and a preference that this criterion is irrelevant for the allocation (in yellow). Additionally, the number in each box indicates the quantitative measurement for each preference, where possible. To enable a comparison among different study approaches, we grouped the studies in blocks in Fig. 3 .
Qualitative Studies
In all investigated qualitative studies, the focus group members raised the issue of maximisation of prognosis/benefit, mainly in terms of survival and quality of life as the most important criteria [30] [31] [32] . Therefore, it was discussed that the better the post-transplant life expectancy is, the greater is the priority for transplantation, and a utilitarian ethical model of organ allocation is preferred. Additionally, recipients with a higher urgency and need should be prioritised. Only if urgency and need were almost identical between two recipients was the priority given to the one who had been on the waiting list for a longer time [31] . Otherwise, the waiting time was irrelevant for the allocation. Two studies showed that age should not be used as an allocation criterion [31, 32] , but some respondents stated that "a 70-year-old has had his life, he's had the chance to live" [30] or that "[…] the only reasons I have done it with age is as a kind of booster to length of survival" [32] . Thus, the younger patients would live longer and benefit more. Furthermore, in the studies that discussed family responsibility, priority should be given to those caring for children or dependents because of the additional benefit not only for the recipient but also for the family. Most of the studies indicated that the medical background as well as criteria concerning own fault should not be used for the allocation. Only the study of Wilmot and Ratcliffe [32] considered the relevance of the recipients' sociodemographic status, making the respondents' decision more difficult. In the study by Irving et al. [31] the respondents wanted to let healthcare professionals make the ultimate decision: "I think that there are qualified people to make the right choices in this regard and although it's very nice that I have an opinion and everything, it's certainly not a qualified opinion, it's very far from that".
Quantitative Studies
In the quantitative studies, different study approaches were used to measure the preferences. Four studies asked the respondents only after one criterion with two different levels, and the respondents could choose between these two levels. Sometimes, there was a third option with no difference between the two criterion levels, indicating that this criterion should be irrelevant [35] used an additional ranking. Two studies used case vignettes and asked the respondents to rank their priority for the allocation in each case on a Likert scale [41, 44] . Three studies used a rating task where the respondents were asked to allocate a finite number of donor organs between two groups of patients with differing criteria and criterion levels in each scenario [36, 39, 40, 45] . Only three studies used a trade-off design of which two studies undertook a DCE [37, 38] . Overall, better post-transplant life expectancy and younger age were the most important criteria [33] [34] [35] [36] [37] [38] [39] [40] [43] [44] [45] . For example, Chan et al. [36] and Ratcliffe [39] showed that hypothetically, there were significantly more organs allocated to recipients who were younger and had a longer expected post-survival time. Moreover, in the ranking study, these two criteria had the highest rank, and it was initially observed that after the agreement, younger age could reach only 65.5% to be a relevant allocation criterion (after longer waiting time and better post-transplant life expectancy). However, after the ranking, younger age was ranked first [35] . Only a single study [43] stated that a higher preference for younger age could only be observed from a certain minimum difference in age, indicating that the difference between two hypothetical recipients must be more than 15.4 years. Below this age difference, age was not considered an important criterion for the allocation. In studies where exclusive survival preferences were measured without age, a better expected post-survival was the most important allocation criterion [37, 45] . Furthermore, five studies identified a longer waiting time as also being important [33, 35, 36, [38] [39] [40] . For example, in the study by Chan et al. [36] the ranking identified that a better survival and younger age were the most important criteria. However, when the respondents were faced with a choice in the form of hypothetical choice scenarios, more organs were allocated to those with a longer waiting time and better survival. Additionally, the individual role in causing the failure as well as the transplantation history was measured as relevant allocation criteria. Altogether, recipients without own fault and waiting for their first transplant should be prioritised [33, 36, [38] [39] [40] [41] 45] . Only the study by Ratcliffe [39] showed an exception because more organs were allocated to those who wait for a re-transplant. A similarity in all studies is that the sociodemographic status components such as sex, education, employment as well as financial status and religion should not be of importance.
The trade-off studies concluded that for respondents, the organs should primarily be allocated after considering the ethical aspects such as effectiveness/benefit and medical urgency. Respondents not only wanted to allocate organs to those who needed an organ the most but also to those who had a good probability that the transplantation process will not fail [37] . Howard et al. [38] showed that all investigated attributes significantly influence the allocation preferences. Younger recipients are preferred over older recipients and family responsibility, and being a registered donor and waiting a longer time on the waiting list increase the priority. Furthermore, the trade-off between effectiveness/benefit and medical urgency showed that life expectancy and quality of life before and after transplantation are not valued equally. Pre-transplant life expectancy is valued more highly than post-transplant life expectancy (β: 0.087 vs. 0.058). Otherwise, post-transplant quality of life is valued more highly than pre-transplant quality of life (β: 0.112 vs. 0.057). Similar results can be observed in the scenario-based tradeoff study by Stahl et al. [43] where compensation between effectiveness/benefit and medical urgency is relevant: the worse the post-transplant survival is, the more the urgency needed to receive priority. Other criteria were considered less important. Appendix D of the ESM provides a detailed overview separated into qualitative and quantitative studies, the quantitative approaches of the used criteria and criterion levels, the results of the single criteria, and the respective strengths and limitations in each study.
Discussion
This is the first systematic review on public preferences in donor organ allocation underpinning principles of distributive justice. Overall, seven theory-guided principle groups of distributive justice could be identified: "equality", "effectiveness/benefit", "medical urgency", "own fault", "value for society", "medical background" and "sociodemographic status". The review has identified a considerable number of criteria that influence these preferences. It was shown that not only a single principle but rather a combination of different principles are relevant for the allocation decisions of the general public. While the qualitative studies used focus group discussions to identify relevant criteria, the quantitative studies used different approaches to elicit allocation preferences that ranged from simple direct questions to ranking and rating tasks to trade-off designs. The qualitative studies identified more criteria that were more complex to measure according to the explorative design than the quantitative studies that used fewer criteria.
Overall, the most important criteria for the allocation of donor organs were post-transplant life expectancy (survival), age and pre-transplant life expectancy (urgency), whereby a public propensity towards a rational utilitarian ethical model of allocation could be recognised. The general public not only wanted to allocate organs mainly to those with a good probability of having a successful transplantation but also wanted to consider those who need an organ most urgently to prevent fatal consequences. Therefore, the review clearly shows that there is a substantial lack of evidence on public preferences regarding clear trade-offs because the investigated studies hardly explicitly mentioned the trade-offs identified through our systematic review in their respective studies. For example, such trade-offs may include life expectancy vs. quality of life, maximisation of life expectancy/ benefit vs. discrimination of age, life expectancy vs. waiting time, effectiveness/benefit vs. medical urgency, individual perspective vs. societal value as well as distributive justice vs. self-inflicted behaviour.
Qualitative Studies
In qualitative studies, the effectiveness/benefit of transplantation meant both a benefit in quality of life and an increase in life expectancy. Therefore, the respondents discussed how their life would be without a new transplant, for example, receiving long-term replacement therapy, if at all possible. Thus, post-transplant quality of life was an important criterion that needed to be balanced against post-transplant life expectancy [30, 31] . Therefore, the discussion has been "quality versus quantity. You might live for 10 years without the kidney on dialysis, but you might live five with a new kidney" [31] . From a clinical point of view, there is no real trade-off between increased quality of life and increased life expectancy. Patients undergoing haemodialysis because of terminal kidney failure experience compromised quality of life and have to face reduced life expectancy when compared with patients undergoing kidney transplantation [46] . Furthermore, even patients with high comorbidity scores seem to benefit from renal transplantation when compared to renal replacement therapy [47] . However, in terms of incremental gains, trade-offs between quality of life and life expectancy are possible: it might be argued that the incremental gain in quality of life is highest for patients with poorest pre-transplant health, though their gain in life expectancy might be less than for patients with better pre-transplant health.
A consensus of opinion was reached that extra information about the recipients such as social background, family responsibilities or healthy behaviour is important for the allocation decision. However, these criteria made it more difficult to make a decision regarding priority for transplantation. Additionally, they could also serve as surrogate parameters for effectiveness/benefit. For example, in cases of self-inflicted damaging behaviours, such as drinking alcohol or smoking, they may play a role in causing the organ failure and should be taken into consideration because they may endanger the chance of transplantation success. Nevertheless, the respondents in the respective studies do not feel that recipients with these lifestyle factors are undeserving of an organ. They rather think that it may not be ethical to prefer a recipient who is responsible for their organ failure (e.g. unhealthy behaviour, non-compliance), when this implies that another recipient without this lifestyle would not receive a donor organ [30] [31] [32] . This view was called luck egalitarianism by Albertsen, [48] which is a responsibility-sensitive theory that means people would give only lower priority to those who are responsible for their need for a new organ [49] . Particularly, organ failure caused by alcohol consumption (e.g. alcohol-related end-stage liver disease) or cigarette consumption (lung failure) is considered from a public view as attributable to lower post-transplantation survival rates. However, today's survival rates between recipients with and without such behaviour are very similar. Nevertheless, from a fairness perspective, the public thinks people have to consider their behaviour, and therefore, they differentiate between the causes of organ failure [48] .
Overall, qualitative studies have an exploratory design, making it harder for focus groups to decide ethically controversial questions in organ allocation owing to the understandable human propensity to avoid hard choices, whenever possible, that would generate disadvantages for certain people. Focus groups are suitable to identify potential trade-offs but cannot quantify trade-off preferences. This quantification is only possible in trade-off studies such as DCEs that have a measurement to judge the different attributes in relation to each other.
Quantitative Studies
In the quantitative studies, a better survival and younger age were ranked as the most important criteria, resulting in a rational utilitarian ethical model of organ allocation. However, when the respondents were faced with a choice between two potential recipients, more organs were allocated to those with a longer waiting time as well as a better survival outcome. The public associates waiting time with an increase of subjectively perceived urgency and social disadvantages because patients typically become increasingly more impatient with increasing waiting time. Patients who were on the waiting list for a longer time were often those with a higher urgency for a new transplant [37, 38, 43] . This circumstance resulted in an unclear trade-off, as a better survival of transplantation decreases if medical urgency increases. Hence, these circumstances are often referred to as the equity-efficiency trade-off [50] or as the trade-off between medical urgency and effectiveness/benefit [51] .
Most of these studies only investigated life expectancy and not the quality of life in terms of effectiveness/benefit. For the investigation of public preferences regarding the expected quality of life, comparable and generally coherent values of quality of life are needed. Three of the investigated quantitative studies defined quality of life using ordinal scales from 0 to 10 [37] or as "very bad", "bad"/"poor", "fair"/"moderate", "good", "very good" and "excellent" [36, 42] . However, the exact definition of these ordinal values remains vague and unclear owing to different subjective interpretations of quality of life, particularly when eliciting preferences. While the qualitative studies indicated that the recipient's age in general should not be an allocation criterion, a younger recipient's age was associated with a longer life expectancy and thus greater transplant benefit in these studies [30] [31] [32] . Because of these findings, we may interpret that respondents consider age as a surrogate parameter for length of survival in the quantitative studies. In such studies, where age preferences were exclusively measured without effectiveness/benefit, middle-aged recipients were prioritised [34, 43] . However, regarding the judgement of age and survival, the link between these criteria remains unclear.
Concluding, our results confirm that organ allocation comprises a complex decision making process in which many different criteria are involved. Moreover, some criteria are obviously more relevant to organ allocation than others, resulting in a combination between different principles, mainly effectiveness/benefit and medical urgency, whereas other criteria such as sex, socioeconomic status, religion as well as medical comparability should be of no distinctive relevance owing to the fact that they should be covered by the principle of equality. These preferences were independent of which type of organs should be allocated, but in most of the studies (n = 7), a focus has been on organ allocation in general (any solid organ). From the public perspective, specific differences in the criteria and preferences between different types of organs are difficult to judge.
The identified preferences for the priority-setting process in organ allocation are considered as a baseline regarding how the public perceives the principle of fairness about this subject and imagines a fair and just allocation system. As we introduced that the public donate their organs anonymously and altruistically without any possible return, justice can be interpreted as a fair, equitable and appropriate process of distribution [14, 52] .
Comparison with Previous Findings
Several results obtained in a previous systematic review of the community preferences for the allocation of solid organs for transplantation by Tong et al. [16] were reflected in our findings as well. The authors ascertained the following seven main themes underlying community preferences for organ allocation: "maximum benefit" (survival and quality of life), "social valuation" (with dependents, employed or respected occupation), "moral deservingness" (registered donor, healthy lifestyle), "prejudice" (citizen, ethnicity), "fair innings" (younger age, first transplant), "first come, first served" (longer waiting time) as well as "medical urgency" (more severe illness, closer to death). In contrast to our review, the authors did not link the investigated preferences with theoretical frameworks of distributive justice. Although the review identified many relevant themes, the authors could not determine evidence of public consensus that resulted in community preferences that hinge on a complex balance of efficiency, social valuation, morality, fairness and equity. Therefore, all relevant themes occur simultaneously, resulting in rather conflicting preferences between individuals. However, our systematic review also identified many relevant similar criteria for the allocation decision, but we tried to classify the preferences in the framework of distributive justice principles. Six of our included studies were published after the review by Tong et al. [16] ; therefore, our findings might represent changes in preferences that occurred over this timeframe, resulting in public preferences mainly for effectiveness/benefit and medical urgency. The principles of own fault and value for society seem to be inconclusive.
Strengths and Limitations
Because we included studies regarding different study designs and methods as well as those conducted in various settings in different countries, our findings provide a complete overview and guarantee maximum comparability between the included studies. However, this strength also leads to some limitations. First, we limited the language in the search strategy and searched only for English and German articles. The exclusion of other languages, partly because of the limitations in the investigators' language capabilities, could have confounded the search results.
Second, with different study designs, comparisons and statements regarding the studies are more difficult to make. Only two studies used a discrete choice analysis, and five studies used ranking and rating tasks (conjoint analyses), which can be applied to estimate the relative weights or importance between principles of distributive justice. Furthermore, we combined the results of studies considering different organs that have different therapy options and the possibility of long-term replacement therapy. We acknowledge that there may be several difficulties in combining these results because it could influence the allocation priorities. For example, while a patient with renal disease can switch to various forms of dialysis instead of obtaining a new organ, a patient with liver disease does not have this option. Consequently, the medical urgency can be more relevant for liver than for kidney disease.
Third, a total of 27 different criteria used in the 15 studies were identified, and we tried to classify them into groups according to the principles of distributive justice. This classification is ultimately subjective and some criteria are mutually dependent. Age, on the one hand, could be grouped into sociodemographic status because all organs are allocated equally irrespective of the recipient's age; on the other hand, it could be a surrogate parameter for length of survival. This scenario also pertains to other criteria (waiting time, transplantation history, comorbidities). Moreover, the results can be influenced by the criterion as well as the level selection. The criterion "post-transplant life expectancy (survival)", for example, varied between different scales as "fair", "3 months" or "65%"; therefore, the studies would probably lead to different results if respondents have different perceptions regarding this criterion term. In particular, this applies to percentage values.
Finally, the same is true for the idea underlying the investigated preferences with principles of distributive justice. Currently, our findings support the allocation priorities represented by a utilitarian framework that takes the severity of illness into account. However, ethical values and standards are time dependent and can vary across different generations as well as countries.
Conclusions
Data on public preferences regarding clear trade-offs in donor organ allocation are still lacking. This situation warrants future health preference studies (e.g. DCE, person trade-off, best-worst scaling) that are able to elucidate public preferences as a prerequisite to more socially responsible allocation systems. The investigated studies showed that a rational utilitarian ethical model that takes the severity of illness into account is adopted by the public, resulting in an unclear trade-off between effectiveness/benefit and medical urgency.
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